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Postural movements and breathing pattern inconsistency potentially affect aiming 
stability in archery, thus contributing to challenges towards aiming task. Present study 
investigates postural sway and breathing pattern as factors that differentiate between 
skill level and whether these factors contribute to shooting performance. Forty-two 
recurve archers participated and were assigned into two groups, skilled (n = 21) and 
unskilled (n = 21), where their performance level was based upon rank tournaments 
(International Archery Federation [FITA]) score. For skilled group, it comprised of 
archers who had obtained scores of 1150 upon 1440. Unskilled group were archers 
who had never participated in any ranked tournaments but possessed the basic 
shooting knowledge. Their aged ranged 13 to 25 years old. Postural sway and 
breathing pattern were assessed by using Zephyr Bio-Harness at three phases; (i) set 
up, (ii) aiming, and (iii) release. Participants shot 12 arrows to a 30-meter target. 
Significant changes in postural sway across shooting phases were found only in 
skilled group (p < 0.05), while significant change in breathing pattern were noted for 
both groups (p < 0.05). Between group’s analyses, significance difference in postural 
sway were demonstrated for all phases (p < 0.05). Breathing pattern were found to be 
significant only during set up and aiming phase (p < 0.05). Postural sway during set 
up and release phase respectively (r = -0.168, p  < 0.05 [set up], r = 0.278, p < 0.05 
[release]) and breathing pattern during release phase (r = 0.129, p < 0.05) contributed 
to the shooting performance of skilled archers. Postural sway during set up phase (r = 
-0.108, p  < 0.05) was the only contributor in unskilled archers shooting performance. 
Breathing pattern was found to affect postural sway in skilled group performances (r =
0.146, p  < 0.05). Control of postural stability was proven to be difficult where most of 
the time athletes swayed due to automaticity of movements, division of attentional 
demands, technical flaws, and control of breathing pattern. The swayed was greater in 
unskilled archers. In summary, postural sway and breathing pattern contributed 
towards the shooting performance and the ability to cope with it guaranteed the 
accomplishment of the sport.
ACKNOWLEDGEMENT
Alhamdulillah, all praises to Allah for the strengths and His blessing in completing 
this thesis. Special appreciation goes to my supervisor, Datin Dr. Hajah Sarina binti 
Md. Yusof, for her supervision and constant support. Her invaluable help of 
constructive comments and suggestions throughout the experiment and thesis works 
have contributed to the success of this research. Not forgetting, my appreciation to my 
co-supervisors, Mr. Hosni bin Hassan and Assoc. Prof. Dr. Mohd Khairi bin Zawi for 
their support and contribution.
I would like to express my appreciation to all team managers, coaches and the athletes 
themselves due to their endless cooperation throughout the study. I would like to 
express my gratitude to the faculty and all the lectures whom had help me in my 
journey from undergraduate until this stage. Gratitude also goes to all my fellow 
postgraduate students whom had never lost their faith in me and countless help in 
boosting my morale whenever it went down. Gratitude is also expressed to my archery 
friends who were there for me in time of need.
Last but not least, my deepest gratitude goes to my beloved parent; Mr. Mohamed bin 
Unin, late Mrs. Siti Rokhana binti Osman, Mrs. Rosnah binti Tinggal, and also to my 
wife, Ruzyanah binti Amir for their endless love, prayers and encouragement. I really 
appreciate all your sacrifices. To those who had indirectly contributed in completing 
this research, my thanks also goes to them.
CHAPTER ONE 
INTRODUCTION
1.1 BACKGROUND OF STUDY
The outcome or score of every shot in archery, which is a precision aiming sport 
determines the performance level of the athlete. Archery is a static, non-contact sport 
that requires the athlete known as an archer to have muscular strength in the upper 
body; especially the forearm, shoulder girdle and core region. This is due to the fact 
that the archer needs to endure as well as exert the force delivered by the bowstring in 
order to utilise the pull and push action until the string reaches a certain pulling point 
before the archer releases the arrow (Ertan, Kentel, Turner, & Korkusuz, 2003; Ertan, 
Knicker, Soylu, & Struder, 2011). Archers need to have high muscular endurance as 
the competition usually lasts over a period of seven days whereby every day the 
athlete will have events to compete (Balasubramaniam & Wing, 2002).
Apart from strength and endurance as the fundamental fitness components and 
performance variables, postural stability is another important factor in determining the 
outcome of archery and any other precision aiming task or performance 
(Balasubramaniam & Turvey, 2000; Balasubramaniam, Riley, & Turvey, 2000; 
Goodman, Haufler, Jae, & Hatfield, 2009; Herpin et al., 2010; Konttinen, Lyytinen, & 
Viitasalo, 1998). Most precision aiming task sports require stability to achieve high 
performance. Archery is an example where a high level of stability is required in an 
athlete to increase his or her consistency and persistency of aiming thus increasing 
their score. In archery, athletes must possess the ability to shoot an arrow at a specific 
target within a certain time limit to achieve the highest point, marked ‘X’ in the 
middle of the target, and will be rewarded with the highest mark (Kuo & Chi, 2005; 
Kuo, Chi, Yu, & Tsung, 2005). To achieve this, athletes need to control their 
movements at each step or phase to the maximum to avoid any unwanted movements 
that can reduce the postural and aiming stability, thus minimizing chances to obtain 
the highest score. An archer’s must be and able to cope with postural instability fast to 
minimize problems that occur due to it. Besides precision of movements, the archer 
must also avoid unnecessary jerking actions that may decrease the aiming stability.
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